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Memory complaints and prospective memory performance
across the lifespan
Abstract
The frequency of prospective and retrospective memory failures from six age groups was gathered using
the Prospective and Retrospective Memory Questionnaire (PRMQ). Objective performance measures
were obtained with a laboratory prospective memory task. Findings revealed more prospective than
retrospective memory complaints in all age groups except in young children. While overall reported
memory failures were similar in the adult groups, fewer failures were reported for the two children
groups. This might either be explained by a self-other rater bias or by the PRMQ not being well suited to
assess memory failures of children. No correlations of complaints with performance measures were
found in either age group except in older children for whom surprisingly more complaints were related
to better performance.
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Abstract 
The frequency of prospective and retrospective memory failures from six age groups 
was gathered using the Prospective and Retrospective Memory Questionnaire (PRMQ). 
Objective performance measures were obtained with a laboratory prospective memory task. 
Findings revealed more prospective than retrospective memory complaints in all age groups 
except in young children. While overall reported memory failures were similar in the adult 
groups, fewer failures were reported for the two children groups. This might either be 
explained by a self-other rater bias or by the PRMQ not being well suited to assess memory 
failures of children. No correlations of complaints with performance measures were found in 
either age group except in older children for whom surprisingly more complaints were related 
to better performance.  
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MEMORY	  COMPLAINTS	  AND	  PROSPECTIVE	  MEMORY	  PERFORMANCE	  ACROSS	  THE	  LIFESPAN	  
Research on the development of subjective memory complaints across the lifespan and 
their relation to objective memory performance has mainly focused on retrospective memory 
that is memory for information learned in the past, whereas prospective memory, that is 
memory for delayed intentions, has mainly been neglected. Prospective memory shares 
processes with retrospective memory (Dobbs & Reeves, 1996; Einstein & McDaniel, 1990; 
Smith & Bayen, 2006). These processes are associated with remembering the content of 
delayed intentions until their execution time, including for one the action that has to be 
executed and for the other the appropriate retrieval context. However, while in retrospective 
memory tasks retrieval is initiated by the experimenter, prospective memory tasks require 
self-initiated retrieval and execution of the intentions in their appointed retrieval context 
(Ellis, 1996). Thus, they involve additionally executive processes, such as monitoring for the 
appropriate retrieval context, interruption of ongoing activities, and initiation of the intended 
actions (Craik & Kerr, 1996; Guynn, 2008; Kliegel, Mackinlay, & Jäger, 2008). Accordingly, 
two components of prospective memory have been distinguished: the retrospective 
component referring to the former processes and the prospective component referring to the 
latter processes (Einstein & McDaniel, 1990). 
Development of prospective and retrospective memory performance across the lifespan 
Prospective memory development across the lifespan seems to follow an inverted U-
shaped function with performance gains across childhood and performance decrements in old 
age (Kliegel et al., 2008; Zimmermann & Meier, 2006; Zöllig et al., 2007). So far, little 
research has been done on the development of prospective memory in children (for a recent 
overview see Kvavilashvili, Kyle, & Messer, 2008). Findings indicate that prospective 
memory abilities exist in children as young as 2 or 3 years (Kliegel & Jäger, 2007; 
Somerville, Wellman, & Cultice, 1983) and seem to improve until adolescence with 5-year- 
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old children performing better than 2-or 3-year-old children (Guajardo & Best, 2000; Kliegel 
& Jäger, 2007) and 7-year-olds performing better than 5-year-olds (Kvavilashvili, Messer, & 
Ebdon, 2001), and 10-14-year-olds performing better than 7-year-olds (Ceci, Baker, & 
Bronfenbrenner, 1988; Kerns, 2000; Martin & Kliegel, 2003; Zimmermann & Meier, 2006). 
On the other end of the lifespan, prospective memory performance has been found to decline 
from the age of 50 years (Mäntylä & Nilsson, 1997), 65 years (Uttl, 2008; Zimmermann & 
Meier, 2006), or even 70 years (Kvavilashvili, Kornbrot, Mash, Cockburn, & Milne, 2009), 
depending on the task being used to measure prospective memory performance. Within 
prospective memory, the retrospective component seems to develop earlier than the 
prospective component with a lower performance only found for 2-year-olds compared to 3-, 
4-, 5-, and 6-year-olds (Kliegel & Jäger, 2007). Furthermore, in old age performance 
decrements in the retrospective component are smaller than in the prospective component 
(Kliegel et al., 2008; Zimmermann & Meier, 2006).  
Like prospective memory, retrospective memory across the lifespan seems to follow 
an inverted U-shaped function with performance gains across childhood and performance 
decrements in old age (Zimmermann & Meier, 2006). However, in comparison to prospective 
memory, retrospective memory performance increases in young children (Kvavilashvili et al., 
2001) respectively decrements in old adults seem to be more pronounced (Henry, MacLeod, 
Phillips, & Crawford, 2004; Kvavilashvili et al., 2009). 
Development of prospective and retrospective memory complaints across the lifespan 
According to the developmental pattern of prospective and retrospective memory 
performance, subjective prospective and retrospective memory complaints should be 
particularly high at both ends of the lifespan, that is in pre-adolescent children and old adults. 
Furthermore, a generally greater amount of retrospective than prospective memory complaints 
would be expected. A questionnaire that was particularly developed to capture differences 
between subjective prospective and retrospective memory complaints is the Prospective and 
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Retrospective Memory Questionnaire (PRMQ; Smith, Della Sala, Logie, & Maylor, 2000). 
Both its prospective and retrospective subscales are matched for two other important 
dimensions of memory (i.e., self- versus environmentally-cued retrieval and length of 
retention interval). Confirmatory factor analyses in large British (Crawford, Smith, Maylor, 
Della Sala, & Logie, 2003), Brasilian (Piauilino et al., 2010), and Swedish samples 
(Rönnlund, Mäntylä, & Nilsson, 2008) have proven a three-factor structure of the PRMQ with 
a general memory factor as well as two orthogonal specific factors, that is prospective and 
retrospective memory. These studies also confirmed a high reliability of both scales 
(Crawford et al., 2003: Cronbach's alphas were 0.84 and 0.80; Piauilino et al., 2010: 
Cronbach's alphas were 0.85 and 0.77; Rönnlund et al., 2008: Cronbach's alphas were 0.86 
and 0.77 for the prospective and retrospective memory scales respectively). 
To our knowledge, so far only one study investigated prospective and retrospective 
memory complaints with the PRMQ in children. Kliegel and Jäger (2007) asked parents or 
caregivers of 2-, 3-, 4-, 5-, and 6-year-old children to rate the frequency of their prospective 
and retrospective memory failures. Both the prospective and retrospective memory scales 
were negatively correlated with age, that is, younger children were estimated to commit more 
memory failures than older children. However, in line with the findings of greater 
performance increases in retrospective compared to prospective memory in early childhood, 
the correlation between age and the retrospective memory scale (r = -.44) was higher than the 
correlation between age and the prospective memory scale (r = -.24). Unfortunately, the 
authors did not report on differences in the amount of the rated prospective and retrospective 
memory failures. 
Results on age effects on subjective memory complaints measured with the PRMQ in 
adulthood are inconsistent. Most studies (Crawford et al., 2003; Piauilino et al., 2010) did 
neither find a correlation of age and prospective or retrospective memory complaints nor 
differences in the amount of prospective or retrospective memory complaints between 
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participants aged 17-59 years and participants aged 60-93 years (Smith et al., 2000). This 
indicates that subjective prospective and retrospective memory complaints are stable from 
youth until very old age despite the observed objective performance declines in older adults. 
However, Singer and colleagues (2006) reported a weak positive correlation of prospective 
memory complaints with age, whereas retrospective memory complaints were not correlated 
with age. In contrast, Rönnlund and colleagues (2008) found a weak negative correlation of 
prospective memory complaints with age, but again no correlation between retrospective 
memory complaints and age. Furthermore, Eschen, Martin, Schreiter Gasser, and Kliegel 
(2009) reported a weak positive correlation of age and retrospective memory complaints, but 
no correlation between age and prospective memory complaints. 
One explanation for these differential findings may be differences between the studied 
samples. Singer and colleagues had a very special sample of female-female twin pairs, 
whereas all other studies included unrelated women and men. Rönnlund and colleagues as 
well as Eschen and colleagues included samples only covering middle adulthood to old age 
(respective minimum ages 35 and 54 years), whereas the other samples included young to old 
participants. Their findings both point to an increase of retrospective in comparison to 
prospective memory complaints in old adulthood, whereas in young and middle adulthood 
both types of complaints seem to be rather stable. This proposal is further supported by the 
observation of a greater amount of prospective than retrospective memory complaints in all 
the cited studies with the exception of Eschen and colleagues with the oldest sample. In this 
sample, a similar amount of prospective and retrospective memory complaints was found. 
Moreover, Kvavilashvili et al. (2009) found that older adults report more frequently 
retrospective than prospective memory problems as their most recent memory problem, while 
the opposite is true for young adults.  
For the tendency of young to middle-aged adults to report more prospective than 
retrospective memory failures, several reasons have been discussed. Mäntylä (2003) 
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suggested that people are more aware of prospective than retrospective memory failures 
because they involve more executive processes and are therefore more often subject to 
conscious perception and evaluation processes. Additionally, people may monitor their 
prospective memory performance more closely than their retrospective memory performance 
because prospective memory failures have a greater impact on everyday functioning (Kliegel 
& Martin, 2003) and more negative social consequences - they are regarded as a sign of poor 
reliability, whereas retrospective memory failures are attributed to a weakness of a person’s 
memory (Winograd, 1988). Overall, findings on the development of prospective and 
retrospective memory complaints across the lifespan are inconsistent and accordingly, the 
present study aims at clarifying the picture by applying the PRMQ in a lifespan sample 
covering six age groups.  
Association of prospective memory complaints with prospective memory performance 
For the above reasons, prospective memory complaints have been discussed as a more 
sensitive criterion for objective memory performance than retrospective memory complaints 
(Piauilino et al., 2010) that have been found only to be weakly (r = 0.2-0.3) correlated to 
retrospective memory performance (Hertzog & Hultsch, 2000). However, so far only a few 
studies investigated the correlation of prospective memory complaints with prospective 
memory performance. For children, Kliegel and Jäger (2007) found that the parents’ or 
caregivers’ ratings of prospective memory failures of 2-, 3-, 4-, 5-, and 6-year-olds in the 
PRMQ correlated with prospective memory performance (r = -.24), but even a higher 
correlation of retrospective memory ratings with prospective memory performance (r = -.43) 
was observed. However, in a sample covering the whole adult age range Kliegel and Jäger 
(2006b) found that the prospective memory subscale of the PRMQ correlated weakly (r = -.22 
or r = -.18) with prospective memory performance, while the retrospective memory subscale 
was not correlated to prospective memory performance. In young adults, Chan and colleagues 
(2008) did not find significant correlations between prospective or retrospective memory 
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complaints as measured with the PRMQ and prospective memory performance. In a middle-
aged population-based sample, Mäntylä (2003) demonstrated that both the prospective and 
retrospective memory scales of the PRMQ correlated weakly with prospective memory 
performance (r = -.20 or r = -.22, respectively). In a sample of older adults (aged 65-80 
years), Zeintl, Kliegel, Rast, and Zimprich (2006) found in regression analyses with 
prospective memory complaints as dependent variable and prospective memory performance, 
age, education, gender, a depression, and a general memory capacity questionnaire score as 
predictors that only in a subgroup of low prospective memory complainers prospective 
memory complaints were weakly predicted by prospective memory performance (and age). In 
contrast, in a subgroup of high prospective memory complainers, prospective memory 
complaints were predicted by the depression and memory capacity questionnaire scores. 
In summary, the current available empirical data on the association between 
prospective memory complaints and performance is very limited and far from conclusive. 
However, since no or similarly weak correlations between prospective memory complaints 
and prospective memory performance have so far been reported, the current empirical 
evidence for a greater correlation of prospective memory complaints as compared to 
retrospective memory complaints with performance seems rather weak. Moreover, the limited 
available data so far points to a variation of the correlation between prospective memory 
complaints and prospective memory performance across the lifespan with weak correlations 
found for young children and middle-aged adults, but the observation of no correlation in 
young adults and a weak association only in a subgroup of older adults. In addition, in young 
children even a greater correlation between retrospective memory complaints and prospective 
memory performance than between prospective memory complaints and prospective memory 
performance has been found and similar correlations between prospective and retrospective 
memory complaints and prospective memory performance were reported in a middle-aged 
sample. 
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The correlation between retrospective memory complaints and prospective memory 
performance may be caused by its dependence on retrospective memory processes subsumed 
under the retrospective component. The faster development of this component as compared to 
the prospective component in early childhood suggests a greater dependence of prospective 
memory performance on this component in this time of life. This might explain the finding of 
a stronger correlation between retrospective in comparison to prospective memory complaints 
and prospective memory performance in young children. Similarly, in old age with the decline 
of the retrospective component, prospective memory performance is probably more 
influenced by this component and thus a greater correlation between retrospective as 
compared to prospective memory complaints and prospective memory performance might be 
observed.  
However, to our knowledge so far no correlations between prospective or retrospective 
memory complaints and measures of the retrospective component of prospective memory 
performance and their changes across the lifespan have been examined. Thus, for clarification 
more research on the development of the associations between prospective and retrospective 
memory complaints and different components of prospective memory performance across the 
lifespan is needed. Furthermore, a promising approach to further clarify the association 
between memory complaints and prospective memory performance across the lifespan may be 
the use of errors as performance measure since memory complaints often are based on the 
evaluation of the frequency of personal memory failures. To our knowledge, only correlations 
between prospective and retrospective memory complaints and correct prospective responses 
have been investigated, whereas their correlations with error measures have so far been 
neglected.  
Aims and predictions 
The present study had two aims. Starting from the few and inconsistent findings on the 
differential development of prospective and retrospective memory complaints across the 
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lifespan, the first aim was to assess the amount of prospective as opposed to the amount of 
retrospective memory complaints in a sample covering the whole lifespan including children. 
Therefore, six age groups were included in the study and asked to complete the PRMQ: young 
children (7-9 years), old children (11-12 years), young adults (20-30 years), middle-aged 
adults (37-46 years), young-old adults (61-65 years), and old-old adults (76-89 years). Based 
on previous findings we predicted a higher amount of prospective than retrospective memory 
complaints in the groups of young adults, middle-aged adults, and young-old adults. In both 
groups of children and in the old-old adults a similar amount of prospective and retrospective 
memory complaints was anticipated. In addition, for both types of memory complaints, it was 
anticipated that young, middle-aged, and young-old adults complain less than both groups of 
children and the old-old adults. Furthermore, the older children were expected to complain 
less than younger children.  
The second aim of the present study was to extend the few findings on the correlation 
of prospective and retrospective memory complaints with objective prospective memory 
performance and to examine for the first time their changes across the lifespan. As discussed 
above, for this purpose, an investigation of the correlations of the two types of memory 
complaints with measures of the retrospective component as well as errors measures would be 
useful. Accordingly, in the present study we not only examined the correlation of the 
prospective and retrospective scales of the PRMQ with correct prospective responses, but also 
with prospective errors as well as with correct responses and errors on a measure of the 
retrospective component of a prospective memory task. We predicted that in all age groups 
the prospective scale of the PRMQ correlates with correct prospective memory responses or 
prospective memory errors. Furthermore, for all age groups it was anticipated that the 
retrospective scale of the PRMQ is correlated with one of the retrospective component 
measures of the prospective memory task or retrospective memory errors. Both the 
retrospective and prospective components are considered to influence the success or failure of 
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prospective memory performance (Smith & Bayen, 2006). Since performance decrements for 
the retrospective component have only been found in young children and old-old adults and 
prospective memory performance in these groups probably more depends on the retrospective 
component than in the other groups it was expected that in these two groups the subjective 
retrospective memory complaints even correlate with the prospective component measures.  
Method 
Participants 
A total sample of 108 participants was included in this study. The study sample 
consisted of six age groups (young children, old children, young adults, middle-aged adults, 
young-old adults, and old-old adults). They were in good health and none reported brain 
injuries, psycho-affective medication, drug consumption, or diseases affecting brain 
functioning. All participants were native German speakers. A standard psychometric testing 
battery was performed to ensure that participants scored not more than one standard deviation 
below age-appropriate norms on verbal intelligence, psychomotor speed, memory span, and 
executive functioning (planning). Data of six participants were excluded due to technical 
problems (1 young child and 3 middle-aged adults), irregularities in the pre-tests (1 young-old 
adult), and difficulties in colour discrimination (1 old-old adult). Details on age and gender of 
the final sample of 102 participants can be seen in Table 1. Children were recruited at school 
either by their teachers or through the distribution of flyers that were officially permitted by 
the school authority. Young and middle-aged adults were recruited through posters on a 
notice board at the University of Zurich and at centres for continuing education around 
Zurich. Old adults were recruited at a lecture for senior citizens at the University of Zurich. 
The study was conducted in agreement with the declaration of Helsinki. Participants were 
provided with written and oral description of the study outline and written informed consent 
was received from all participants or their lawful representative in case of the children. 
Participants were either paid 30 CHF or received two cinema vouchers. 
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------------------------------ 
Insert Table 1 about here 
------------------------------ 
Materials 
Prospective and Retrospective Memory Questionnaire (PRMQ). The PRMQ was used 
to estimate the frequency of the participants’ everyday prospective and retrospective memory 
errors. The PRMQ consist of a prospective memory subscale comprising of 8 questions 
relating to prospective memory failures (e.g., “Do you decide to do something in a few 
minutes’ time and then forget to do it?), and a retrospective memory subscale including 8 
questions on retrospective memory failures (e.g., “Do you fail to recognize a place that you 
have visited before?). On both scales, participants were asked to estimate the frequency of 
their own recent memory failures on a 5-point scale (5 = very often, 4 = quite often, 3 = 
sometimes, 2 = rarely, 1 = never). For the children, parents were asked to fill out the proxy-
version of the questionnaire (Kliegel & Jäger, 2007). The scores on the prospective and 
retrospective scales range from 8 and 40 with higher scores indicating higher complaints. 
The prospective memory paradigm. The task consisted of a semantic categorization 
task as ongoing activity in which the prospective memory subtask and the externally 
prompted retrieval of the retrospective component (i.e., retrieval context and action) were 
embedded. The paradigm comprised 33 prospective memory sequences in a total of 660 
ongoing activity trials. Each sequence consisted of: (1) an intention formation trial, (2) 
randomized six or ten ongoing activity trials, (3) in a randomized order either the retrieval of 
the retrospective component or the prospective memory task, (4) randomized six or ten 
ongoing activity trials, and (5) in a randomized order either the retrieval of the retrospective 
component or the prospective memory task. Before the presentation of the next intention 
randomized three or five ongoing activity trials occurred. The experiment was divided into 
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two blocks with a short pause in between. The total time of the paradigm (without the pause) 
was around 25 minutes. 
In each ongoing activity trial one picture and one noun (in lowercase letters and black 
colour) were presented on a computer screen centred on a horizontal axis. Participants had to 
decide whether the picture and noun belong to the same semantic category or not by pressing 
‘n’ with the right index finger for ‘yes’ and ‘m’ with the right middle finger for ‘no’. Each 
picture-noun pair was surrounded by a coloured frame in one of six different colours (blue, 
green, red, yellow, grey, or magenta). The stimuli for the semantic categorization task were 
taken from a standardized set of 260 pictorial objects (simple black line drawings; Snodgrass 
& Vanderwart, 1980). After excluding 82 objects due to ambiguous or unfavourable 
categories such as weapons or smoking utensils a total of 178 objects remained. Each object 
was used four times, twice in pictorial form and twice as verbal description (i.e., noun). Of the 
four occurrences the pictures appeared twice in a related form and twice in an unrelated form. 
Hence, there were 712 ongoing tasks available. A randomized allocation of the number of 
ongoing activity trials (i.e., either six or ten) between the intention formation, prospective 
memory, and retrospective memory trials led to a total of 660 ongoing activity trials for all 
participants. 
The retrospective component of our prospective memory task was assessed by an 
externally prompted retrieval of the intention content, i.e., the intended retrieval context 
(frame colour) and action (key letter). For the retrieval of the retrieval context, participants 
were presented with a square in grey and a square in magenta and asked to choose the colour 
they had encoded in the preceding intention formation trial. For the retrieval of the intended 
action, they were presented and had to choose between the two letters ‘c’ and ‘v’. The two 
retrospective component tasks were always presented consecutively with randomized order of 
appearance. Participants had to indicate their choice by pressing the ‘left’ or ‘right’ button 
(corresponding to key ‘r’ and ‘t’ on the keyboard) with the left middle and index finger.  
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In the prospective memory trials, participants were asked to self-initiate the execution 
of the intention by either pressing the ‘c’- or ‘v’-keys with the left middle and index finger 
after detecting the target colour of the frame. Hence, in order to correctly perform this task, 
participants not only needed to indicate the specific combination of letter and frame colour 
but also self-initiate the action upon cue detection. Hence, the task needs the combination of 
both the retrospective and prospective component of prospective memory to be executed 
correctly.  
The response keyboard was prepared with a coverage that left only the six keys visible 
that were used for the task. The keys were renamed and labelled accordingly to ensure clarity 
for participants. However, the original keys on the keyboard are given here to allow 
replication of the task.  
Two measures for retrospective component performance were acquired, that is number 
of correct reactions in retrospective trials (possible range: 0-33) and number of retrospective 
errors, where participants either forgot the action content (i.e., they pressed the wrong letter 
upon occurrence of the prospective cue that is ‘c’ instead of ‘v’ and vice versa) or the 
appropriate retrieval context (i.e., they made a prospective response without the presence of a 
the appropriate prospective cue). In addition, two measures for general prospective memory 
performance were recorded, that is number of correct reactions in prospective memory trials 
(possible range: 0-33) and number of prospective errors reflecting a failure of the self-
initiating of the prospective response (i.e., participants responded with an ongoing response 
upon presentation of the prospective cue). 
Procedure 
Each participant was tested individually. First, participants gave informed consent, 
provided socio-demographic information, and filled in the PRMQ. Then, after two training 
blocks, the prospective memory task was conducted.  
Statistical analyses 
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Normal distribution was tested using the Kolmogorov-Smirnov test. To assess whether 
prospective and retrospective memory complaints differed across the six age groups, 
repeated-measures ANOVAs with type of memory complaint as within-subjects factor and 
age group as between-subjects factor were conducted. A significant main effect of age was 
further analyzed with planned comparisons using separate ANOVAs. A significant interaction 
of type of memory complaint and age group in the two children groups was further analyzed 
with post-hoc separate independent t tests for the two types of complaints and post-hoc paired 
t tests comparing the reported frequency of prospective and retrospective memory failures 
within each children group. 
To test whether different measures of objective prospective memory performance were 
correlated differentially to prospective and retrospective memory complaints as measured by 
the PRMQ, Spearman correlations between the prospective and retrospective scale scores and 
the four measures of objective memory performance (i.e., prospective correct reactions and 
errors; retrospective component correct reactions and errors) were separately calculated for 
each age group.  
Results 
Prospective and retrospective memory complaints across the lifespan 
A 6 x 2 repeated-measures ANOVA with age group as between-subjects factor and 
type of memory complaint (i.e., prospective versus retrospective scale of the PRMQ) as 
within-subjects factor was conducted to assess whether the age groups differed in the amount 
and type of reported memory failure. The main effect of complaints was significant, F(1,5) = 
21.82, p < .001, r = .421. As can be seen in Figure 1 and in the last column of Table 2, for the 
whole sample the mean prospective scale scores are higher than the mean retrospective scale 
scores. There was a main effect of age, F(5,96) = 3.191, p = .01, r = .378, indicating that the 
age groups differed in the amount of generally reported memory failures. Figure 1 and the last 
row of Table 2 point to markedly lower mean average scores between the prospective and 
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retrospective scales for both children groups compared to the four adult groups. No significant 
interaction between age and type of memory complaint was found, F(5,96) = 1.038, p > .05 , r 
= .205.  
------------------------------ 
Insert Figure 1 and Table 2 about here 
------------------------------ 
To follow up on the markedly lower scores of the children compared to the adults, 
respectively to test whether the four adult groups differed in the amount of prospective or 
retrospective memory complaints from the two children groups, a 2 (children versus adults) x 
2 (type of memory complaint) repeated-measures ANOVA was conducted. There was a 
significant main effect of age group, F(1,100) = 15.23, p < .001, r = .363, indicating that for 
children significantly fewer prospective and retrospective memory failures were reported than 
by the adults. The main effect of memory complaint was significant F(1,100) = 20.25, p < 
.001, r = .410, again with more prospective than retrospective memory complaints in both 
groups. No interaction between age and type of memory complaint was found, F(1,100) = 
.039, p > .05 , r =.018 .  
Figure 1 indicates furthermore a differentially greater amount of prospective than 
retrospective memory complaints in the older children as compared to the younger children, 
whereas no such differential pattern can be observed between the four adult groups. To assess 
whether the two children groups differed significantly in the differences between the two 
types of memory complaints, a 2 (type of memory complaint) x 2 (younger versus older 
children) repeated-measures ANOVA was conducted. The main effect of memory complaints 
was significant, F(1,31) = 10.221, p < .05 , r = .474, indicating that for both children groups a 
higher amount of prospective than retrospective memory failures were reported. There was no 
main effect of age group, F(1,31) = .148, p > .05 , r = .069, indicating that there was no 
significant difference in the general amount of reported memory failures between the two 
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groups of the children. However, there was a significant interaction between type of memory 
complaint and age group, F(1,31) = 4.234, p < .05 , r = .305. This indicates that the parents’ 
ratings of their child’s prospective and retrospective memory failures change with the age of 
the child. While for the retrospective complaints, parental ratings were about the same for 
both age groups, t(15) = -.969, p > .05, r = .24, the parental ratings differed for prospective 
memory complaints, t(16) = -.3.30, p < .01, r = .64, revealing more reported prospective 
memory problems for the 10-13 year old children. Moreover, there was no significant 
difference between the parental prospective and retrospective memory ratings within the 
group of the young children, t(15) = -.97, p > .05, r = .26, whereas for the group of the old 
children, parents rated the prospective memory failures as more frequent than retrospective 
memory failures, t(16) = -3.30, p < .01, r = .64.  
To test whether the four adult groups differed significantly in prospective and 
retrospective memory complaints, a 2 (type of memory complaint) x 4 (young, middle-aged, 
young-old, and old-old participants) repeated-measures ANOVA was conducted. The main 
effect of complaints was significant, F(1,65) = 12.563, p = .001 , r = .398, indicating that in 
the whole sample the prospective memory scale scores were higher than the retrospective 
memory scale scores. The main effect of age group was not significant, F(3,95) = .562, p > 
.05, r = .119, and there was no significant interaction between type of memory complaint and 
age group , F(3,65) = .312, p > .05 , r = .146. Thus, the four adult groups did not differ in the 
amount of prospective nor retrospective memory complaints  
Prospective memory performance across the lifespan 
In the prospective memory paradigm, an inverted U-shaped function of correct 
responses on prospective and retrospective component trials across the age groups was 
observed (see Table 3, detailed statistical analyses reported in Zöllig, Mattli, Germann, & 
Brehmer, subm.). A significant improvement in correct prospective responses was found from 
young children to old children, stability from old children to young adults to middle-aged 
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adults, a significant reduction from middle-aged adults to young-old adults, and finally a 
further significant reduction from young-old to old-old adults. Old-old adults performed 
worse than young children. Overall, a higher number of correct responses for the retrospective 
component trials were identified. Additionally, significantly fewer correct responses in 
retrospective component trials were only found in young children and old-old adults, whereas 
the other age groups (old children, young adults, middle-aged adults, and young-old adults) 
had a similar number of correct responses. Old-old adults showed fewer correct responses on 
retrospective component trials than young children. For prospective errors a U-shaped 
function across the six age groups was observed. Young children and old-old adults 
committed significantly more errors than young adults, whereas between old children, young 
adults, middle-aged adults, and young-old adults no significant differences in prospective 
errors were found. Furthermore, old-old adults committed more prospective errors than young 
children. For all age groups, prospective errors were by far more frequent than retrospective 
component errors. For retrospective component errors, there was a decrease in number of 
errors across the six age groups. Young children committed significantly more errors than 
young adults, while old-old adults committed significantly less errors than young adults, with 
no differences in retrospective component errors observed between old children, young adults, 
middle-aged adults, and young-old adults. 
------------------------------ 
Insert Table 3 about here 
------------------------------ 
Correlations of prospective and retrospective memory complaints with prospective memory 
performance measures  
Table 4 provides the results of the correlation analyses between the PRMQ prospective 
and retrospective memory scale scores and the four prospective memory performance 
measures separately for each age group. Only in the group of the older children, prospective 
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memory complaints were significantly correlated to measures of prospective memory 
performance. They correlated moderately positive with correct prospective reactions (r = .51) 
and moderately negative with the prospective errors (r = -.56), indicating that more 
prospective memory complaints were related to better prospective memory performance. 
Similarly, retrospective memory complaints were significantly correlated to measures of 
retrospective component performance in the group of older children only. In this group, 
retrospective memory complaints correlated moderately positive with correct retrospective 
component reactions (r = .53), again indicating more retrospective complaints were related to 
better performance. 
------------------------------ 
Insert Table 4 about here 
------------------------------ 
Discussion 
The aims of this study were to extend the few and inconsistent previous findings on 
the development of prospective in comparison to retrospective memory complaints and their 
associations with prospective memory performance across the lifespan. From six age groups - 
young children (7-9 years), old children (11-12 years), young adults (20-30 years), middle-
aged adults (37-46 years), young-old adults (61-65 years), and old-old adults (76-89 years).- 
personal or in case of the children parental report on the frequency of prospective and 
retrospective memory failures was gathered using the PRMQ. In addition, participants worked 
on a prospective memory paradigm allowing for acquirement of four different performance 
measures, that is correct prospective responses and prospective errors as well as correct 
responses and errors on the retrospective component of the paradigm. 
Prospective and retrospective memory complaints across the lifespan 
Within all age groups apart from the young children a higher amount of prospective 
than retrospective memory complaints was found. In the young children, a similar amount of 
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prospective and retrospective memory failures were reported. For the two children groups, 
fewer prospective and retrospective memory failures were reported than by the adult groups 
that did neither differ in the amount of prospective nor retrospective memory complaints. 
More prospective memory failures were reported for the older children than for the younger 
children, whereas these groups did not differ in the amount of reported retrospective memory 
failures. 
Our findings of more prospective than retrospective memory complaints in the four 
adult groups is consistent with previous findings in adult samples (Crawford et al., 2003; 
Kliegel & Jäger, 2006b; Mäntylä, 2003; Piauilino et al., 2010; Rönnlund et al., 2008; Smith et 
al.) besides Eschen and colleagues (2009) who found a similar amount of both types of 
memory complaints in a sample ranging from middle-age to old-old age. The finding of no 
age differences between the four adult groups in both prospective and retrospective memory 
complaints and of no interaction between age and type of memory complaint is also consistent 
with many previous empirical data of no influence of age on both types of memory 
complaints (Crawford et al., 2003; Piauilino et al., 2010; Smith et al., 2000). However, data 
by Rönnlund and colleagues (2008) and Eschen and colleagues (2009) pointed to a relative 
increase of retrospective as compared to prospective memory complaints from middle age to 
old-old age, why we had expected that old-old adults would complain similarly about 
prospective and retrospective memory failures. When looking at the data, the difference 
between prospective and retrospective memory complaints in the old-old adults was indeed 
the smallest for the four adult age groups. Furthermore, more retrospective memory 
complaints were reported in the young-old and old-old adults compared to the young adults 
and middle-aged adults, whereas the old-old adults complained less about prospective 
memory problems than the young adults and the young-old adults. Maybe the small sample 
size prevented the finding of a significant interaction of age group and type of memory 
complaint in the four adult groups in our study.  
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Our study was the first to directly compare reported prospective and retrospective 
memory failures of 7-9- and 11-12- year old children. For the 7-9-year olds we found a 
similar amount of prospective and retrospective memory complaints, while the 11-12-year 
olds were judged to commit more prospective than retrospective memory failures. The 
findings for the 7-9-year olds are in line with previous data of a greater decrease of reported 
retrospective as compared to prospective memory problems with age in 2-6-year old children 
(Kliegel & Jäger, 2007) and of greater performance decrements in retrospective as compared 
to prospective memory tasks in children this age (Kvavilashvili et al., 2001). It seems that for 
children aged 11 to 12 years like in adults, parents regard prospective memory failures as 
more frequent than retrospective memory problems.  
One explanation for the generally lower memory complaints made for children 
compared to adults and the differential pattern between the children groups may be 
differences between self- and other- reports on the PRMQ. Children’s frequency of 
prospective and retrospective memory failures was evaluated by their parents, whereas the 
adult groups evaluated themselves. Smith and colleagues (2000) found no differences 
between self- and other-reported frequency of prospective and retrospective memory failures 
in the PRMQ. However, they compared the self- and spouse-reports of older married couples, 
leaving the possibility that parents’ reports on their children differ from adults’ other-reports. 
Another explanation is that the prospective and retrospective memory failures included in the 
PRMQ are rather typical for adulthood than for children and therefore their frequency was 
rated lower for children. The authors of the PRMQ seem indeed to have oriented themselves 
on typical memory complaints of older people. Consider following examples of retrospective 
and prospective memory failures: “Do you repeat the same story to the same person on 
different occasions?”, “Do you mislay something you have just put down, like a magazine or 
glasses?”, “Do you fail to do something you were supposed to do a few minutes later even 
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though it’s there in front of you, like take a pill or turn off the kettle?”, or “Do you forget to 
buy something you planned to buy, like a birthday card, even when you see the shop?” 
Correlations of prospective and retrospective memory complaints with prospective memory 
performance measures  
Our study was the first to look at the development of both prospective and 
retrospective memory complaints as well as prospective memory performance across the 
lifespan including children. The pattern of prospective and retrospective memory complaints 
did not follow the pattern of objective prospective memory performance across the six age 
groups. In all age groups apart from the older children no significant correlations between 
prospective and retrospective memory complaints and the four prospective memory 
performance measures were observed. In the older children, significant moderate correlations 
of prospective memory complaints with correct prospective responses and prospective errors 
as well as between retrospective memory complaints and correct retrospective component 
errors were found. However, the correlations were such that more complaints were correlated 
to a higher performance. For young adults and young-old and old-old adults this is in line with 
previous findings (Chan et al., 2008; Zeintl et al., 2006), whereas for young children (Kliegel 
& Jäger, 2007), an adult sample (Kliegel & Jäger, 2006a), and middle-aged adults (Mäntylä, 
2003) significant negative correlations of prospective and mostly also retrospective memory 
complaints with correct prospective responses have been demonstrated.  
Hence, our findings reveal that although old-old adults performed worse in three of 
four prospective memory performance measures than all the other groups and the young-old 
adults had fewer correct prospective responses than the young and middle-aged adults, age 
had no influence on prospective and retrospective memory complaints in the adult groups. 
Surprisingly, we found that fewer memory complaints of both types were reported for the two 
children groups compared to all adult age groups although young children performed worse 
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than young adults, middle-aged, and young old adults and older children did not differ from 
these groups on all measures of prospective memory performance.  
Particularly for the older children, the parental ratings of their frequency of 
prospective memory failures did not follow their prospective memory performance. They 
were rated as to commit more prospective memory errors than the younger children although 
they performed better on all prospective memory performance measures. Moreover, 
significant correlations of both prospective and retrospective memory complaints with 
prospective memory performance measures were only found in this group but such that more 
complaints were related to better performance. 
One reason for parents to rate the frequency of prospective memory failures in older 
children higher may be that they expect older children to manage more everyday prospective 
memory tasks on their own than younger children and thus willingly remind younger children 
for these tasks while refraining from supporting the older children. Therefore, the older 
children might indeed commit more prospective memory failures than younger children. 
Moreover, particularly for older children differential motivation for the prospective memory 
task encountered during our study and everyday prospective memory tasks in their usual 
environment may play a role. They might have been eager to perform well in the prospective 
memory paradigm in our lab in order to make a good impression on the so far unknown 
experimenter or the rather difficult new task provoked their competitiveness so they wanted to 
perform better than other participants. In addition, the prospective memory paradigm was 
conducted on the computer thus maybe reminding the children on computer games they play 
and therefore also facilitating their competitiveness. In the usual environment of the children, 
people demanding the execution of everyday prospective memory tasks such as parents or 
teachers are well-known, so they have formed already their impressions of the child. 
Furthermore, their everyday prospective memory tasks probably repeat themselves and 
include household chores or school-related tasks so that the children may regard them as 
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boring and put little effort in performing them well or even try to avoid them. This might be 
particularly true for older children since younger children may be more willing to comply to 
the tasks parents or teachers asked them to do. 
Generally, the questions arise why no or only small associations between prospective 
memory complaints and prospective memory performance have been observed and hence, on 
what variables prospective memory complaints are based? So far only correlations between 
prospective memory complaints and performance in laboratory prospective memory tasks 
have been investigated. However, prospective memory complaints as measured by the PRMQ 
refer to everyday prospective memory failures. Therefore, they might rather correlate with 
performance on naturalistic prospective memory tasks carried out in the everyday 
environment of the participants. For this type of prospective memory tasks, old adults perform 
usually better than young adults although they perform worse than young adults in laboratory 
prospective memory tasks (Henry et al., 2004) explaining why older adults might not 
complain about more prospective memory problems than younger adults and pointing to 
differential abilities involved in both type of tasks. Cuttler and Graf (2007) investigated the 
associations of personality and lifestyle variables, age, and cognitive abilities with 
performance in two laboratory and one naturalistic prospective memory tasks in an adult 
lifespan sample. They found that only conscientiousness predicted performance in the 
naturalistic prospective memory task, whereas next to personality variables performance in 
two laboratory prospective memory tasks was also predicted by age or cognitive abilities, 
respectively. Similarly, Pearman and Storandt (2005) found that in older adults performance 
in a naturalistic prospective memory task was only correlated to two facets of 
conscientiousness and not to episodic memory performance. Thus, performance in naturalistic 
prospective memory tasks may rather be influenced by personality variables than cognitive 
abilities, explaining why there is so little evidence for a correlation of prospective memory 
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complaints based on naturalistic memory performance and laboratory prospective memory 
performance.  
Moreover, in everyday life, people can support their prospective memory performance 
by memory aids while in laboratory they are prevented from using them. Long, Cameron, 
Harju, Lutz, and Means (1999) have shown that the use of prospective memory aids is quite 
frequent in young to old adults, particularly in middle-aged adults. Studies by Kreutzer et al. 
(1975) and Beal (1985) demonstrated that already 4-5-year old children have knowledge 
about what kind of aids can facilitate their prospective memory performance, indicating that 
the use of prospective memory aids develops early in childhood and remains high until old 
age. The use of these aids allows individuals with lower cognitive abilities to perform well on 
everyday prospective memory tasks explaining why complaints about everyday prospective 
memory failures are so little related to laboratory prospective memory performance.  
Furthermore, in the lab, participants usually work only on one prospective memory 
task, while in everyday life they have to manage many prospective memory tasks 
concurrently. Everyday prospective memory failures might occur more often in individuals 
with high everyday prospective memory demands. Therefore, everyday prospective memory 
demands may influence prospective memory complaints, but not laboratory prospective 
memory performance, explaining why they are so little correlated with each other. Martin and 
Park (2002) demonstrated that medication taking errors in rheumatoid arthritis patients were 
indeed positively correlated to with self-reported levels of busyness, although Cuttler and 
Graf (2007) did not find a significant correlation of self-reported busyness with performance 
on their naturalistic prospective memory task. 
Limitations and future research 
Limitations of this study might be the relatively small sample size that might have 
prevented significant findings, particularly with regard to interactions between age group and 
type of memory complaints in the adults as well as with regard to correlations between 
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prospective and retrospective memory complaints and prospective memory performance 
measures within the age groups. The differential use of parental reports for children and self-
reports for adults left open the question of rater bias in the interpretation of findings. 
Additionally, no measure of retrospective memory performance was included, not allowing 
for the comparison of prospective and retrospective performance across the six age groups 
and the associations of prospective and retrospective memory complaints with respective 
performance measures. The inclusion of other variables that might have influenced 
prospective and retrospective memory complaints would also have been helpful to compare 
their association with complaints to the associations of complaints with performance. 
Furthermore, to assess developmental changes in prospective and retrospective complaints 
and their associations with changes in performance, a longitudinal approach would have been 
more suitable than the cross-sectional approach adopted in the study. 
Therefore, in future studies on the development of prospective and retrospective 
memory complaints and their association to prospective memory performance across the 
lifespan, the longitudinal follow-up of a greater sample would be desirable although effortful 
to implement. In addition, to avoid potential rater bias by parental reports, children of the age 
included in our study could be asked to rate their frequency of prospective and retrospective 
memory complaints themselves. However, it would also be worthwhile to systematically 
investigate concurrence of self- and other-reports in the PRMQ across the whole lifespan, 
since very young children are probably not able to report reliably on the frequency of their 
memory failures. Moreover, it would be useful to consider the development of a children’s 
version of the PRMQ since the included memory failures are rather typical for adults. Finally, 
it would be interesting to include both naturalistic as well as laboratory prospective and 
retrospective memory tasks as well as questionnaires on personality, use of memory aids, and 
busyness to see whether a differential pattern of associations between complaints, 
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performance in laboratory and naturalistic tasks, personality, motivation, and busyness arises 
for both types of memory. 
Conclusion 
The present study demonstrated that only for 7-9-year old children a similar amount of 
prospective and retrospective memory failures were reported, while for 11-12-year old 
children as well by young, middle-aged, young-old, and old-old adults more prospective than 
retrospective memory failures were reported. The amount of reported memory failures was 
similar in all adult groups, while for the children less memory failures were reported which 
might be explained by the children being evaluated by their parents while from the adults self-
reports were required or by the PRMQ not being well-suited for everyday memory failures of 
children. The prospective and retrospective memory complaints were not correlated to 
prospective memory performance measures in all age groups besides in older children for 
whom more complaints were related to better performance. This indicates that prospective 
and retrospective memory complaints might be determined by other variables than cognitive 
ability measured in laboratory tasks. Candidate variables may be performance in naturalistic 
tasks, motivation, personality characteristics such as conscientiousness, use of memory aids, 
or general cognitive demands encountered in daily life.  
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Table 1. Demographic data of the six participant groups 
 
 N  Gender  Age (years) 
Group   M:F  M (SD) Range 
Young children 16  7:9  8.59 (0.64) 7-9 
Old children 17  12:5  11.85 (0.42) 11-12 
Young adults 19  8:11  24.81 (3.22) 20-30 
Middle-aged adults 14  5:9  40.45 (2.71) 37-46 
Young-old adults 17  11:6  61.03 (3.67) 61-65 
Old-old adults 19  14:5  76.73 (4.58) 76-89 
Total 102  57:45     
Note. M= males. F= females. 
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Table 2. Prospective and retrospective memory complaints in the six age groups 
 
































































Note. RM = retrospective memory. PM = prospective memory. 
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Table 3. Correct responses and committed errors in retrospective component (RM) and 
prospective memory (PM) trials of the prospective memory paradigm for the six age groups 
 
 Children  Adults 
 young old  young middle y-old o-old 
Correct reactions        
M (SD) 27.53 31.47  31.21 31.39 29.41 24.32 RM 
 (3.84) (1.35)  (3.35) (1.54) (3.48) (5.44) 
M (SD) 12.06 21.53  21.26 21.14 14.82 5.16 PM 
 (7.38) (6.53)  (7.64) (9.09) (9.63) (5.94) 
Errors        
M (SD) 2.31 1.53  1.53 1.07 0.94 0.89 RM 
 (2.21) (1.33)  (3.37) (1.38) (1.39) (1.24) 
M (SD) 14.31 8.18  8.89 8.21 13.35 20.42 PM 
 (8.81) (5.93)  (7.29) (6.88) (9.82) (7.27) 
Note. RM = retrospective memory. PM = prospective memory. Maximum number of correct responses 
is 33 for both RM and PM.  
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Table 4.Correlations of prospective and retrospective memory complaints and measures of 
prospective performance within the six age groups  
 
  PM performance  RM performance 
  correct error  correct error 
PM complaints       
Children young  .452 -.265  .319 .019 
 old  .514* -.564*  .266 -.130 
Adults young  -.264 .151  -.371 .163 
 middle  .164 -.192  .145 -.133 
 y-old  -.272 .228  .044 -.093 
 o-old  .239 -.213  .098 .146 
RM complaints       
Children  young  .065 .130  .217 -.018 
 old  .386 -.421  .527* -.360 
Adults young  -.107 -.025  -.261 .399 
 middle  .342 -.261  .400 .067 
 y-old  -.146 .131  .253 -.114 
 o-old  .145 -.003  .004 .253 
Note. RM = retrospective memory. PM = prospective memory. *p < .05. 





Figure 1. Total prospective and retrospective scale scores for the six age groups. 
 
